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ABSTRACT (Cotlinue on reverse if ntecesry and identify by black numrberp
The research was concerned with the practical problems of achieving noninteracting control (decoupling). This problem involves finding a feedback controller so that each input of a system affects one and only one output of the closed-loop system and maintains this behavior even in the presence of small modelling errors. This research then led to the investigation of the problem of determining the freedom in assigning eigenstructures when the closed-loop system has repeated eigenvalues. The research results for the problem of noninteracting control has led to a characterization of the closed-loop eigenstructure of decoupled systems. The original problem that was to be examined was concerned with investigating some of the practical considerations necessary to achieve decoupling or noninteracting control of a multi-input multi-output (MIMO)
system. For a linear system with m independent inputs and p independent outputs modelled by subspaces. This problem proved to be more difficult and interesting than was initially expected and took up the majority of research time.
Status of Research
As described in the previous section the research problem evolved into two related problems; one problem involving the investigation of the sensitivity of noninteracting control systems and a second problem involving the detailed examination of the available freedon in selecting closed-loop eigenstructures when the system has repeated eigenvalues. The solution of the former problem was found to be dependent on the latter.
Preliminary theoretical work and software development has been completed on the problem of decoupling controller design. This work is summarized in 
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control of discrete time systems since this problem involves assigning all the closed-loop eigenvalues to zero. All the available freedom in selecting these so called deadbeat controllers was described and an analytic expression for the controller of minimum Frobenius norm was derived for the canonical eigenstructure. This work is also being pursued further and provides some extremely exciting possibilities. One area being investigated is the development of simple time-optimal controllers for discrete-time models that take into account the magnitude constraints on the inputs. Without using dynamic or linear programming it appears possible to develop such controllers without extensive calculations.
The importance of such a result and the number of applications would be hard to overstate.
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